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Claims

1. Module support structure for printed circuit boards
which can be inserted on guide rails, having two parallel
side walls (3) and at least four parallel module rails (4)
to which the guide rails (5) can be mounted, wherein the
module rails (4) have a cylindrical hole (10) at each end
for accepting a mounting bolt (8), and the side walls (3)
have cylindrical mounting holes (9) for the mounting bolts
(8) and projections (17) for Positioning the module rails
(4), characterized in that the mounting bolts (8) consist
essentially of a bolt head (11) having a flat seating
surface (13), an essentially cylindrical threaded shaft
(12) as well as a transition piece (19) disposed between
the bolt head (11) and the threaded shaft (12) and
tapering in a conical manner towards the threaded shaft
(12), wherein the cylindrical holes (10) in the module
rails (4) as well as the mounting holes (9) and the
projections (17) on the side walls (3) are each disposed
in such a manner that the transition piece (19), when



printed circuit boards which can be inserted on gngg_Lg;LgLfgflgﬂghtmo
parallel side walls and at | east four parallel nodule Tai t he
guide rails can be nmounted. The nodule rails conp rlcal hol e at
each end for accepting a nounting bolt and the si m ﬂ t| ng

hol es for the nmounting bolts and projections for pOSIcI d |l e
rails. An exact gquiding of the printed Qircuit board in the QUIde rails

of a mpdul e support structure is clearly inperative, in particular for
el ectronics applications in which nulti- poled plugs of the small est

di nensi ons ar #E%gh | gymnt @af t Qﬁﬁgﬁf

however , deflﬁra]]i Ively on S&Bplfqrgccliq{s% I n p(agr%tlc ar v%lcﬁ positioning

of the nodul eedge |sf dthe hmmtimg'va‘id]se of9)t e nikdedbys ey e uct ur e.
corresponding module rail (4) against the associated

projection (17).

2. The module support structure of claim 1, characterizéd
in that the mounting bolts (8), fia their transition
pieces (19), and the side walls (3) are adapted to effect
an irreversible deformation of the outer edge of the
associated mounting hole (9) when tightening a mounting
bolt (8).

3. The module support structure of claim 1 or 2,
characterized in that the seating surfaces (13) of the
bolt head (11) each have a plurality of contact spikes
(21) to effect contact between the mounting bolts (8) and
the side walls (3).

4. The module support structure of claim 3, characterized
in that the contact spikes (21) are triangular pyramids

disposed in a barb-shaped fashion.

5. The module support structure of any one of the claims 1
through 4, characterized in that the transition pieces

(19) of the mounting bolts (8) have a beveled angle of
 about 60 angular degrees.
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The side walls of conventional nodul e support structures have inwardly
directed projections, disposed at a particular separation above or bel ow
the nounting holes for the nodule rails. These projections function as
positioning aids when nounting the nodule rails to the side walls. The
nodul e rails are positioned on the projectéons and the nounting bolts are
t hen passed through 2

Description

The invention concerns a module support structure for
printed circuit boards which can be inserted on guide
rails, having two parallel side walls and at least four
parallel module rails to which the guide rails can be
mounted. The module rails comprise a cylindrical hole at
each end for accepting a mounting bolt and the side walls
have mounting holes for the mounting bolts and projections

for positioning the module rails.

An exact guiding of the printed circuit board in the guide
rails of a module support structure is clearly imperative,
in particular for electronics applications in which multi-
poled plugs of the smallest dimensions are used. The
precise alignment of the guide rails depends, however,
definitively on the precise, in particular vertical,
positioning of the module rails on the side walls of the

module support structure.

The side walls of conventional module support structures
have inwardly directed projections, disposed at a
particular separation above or below the mounting holes
for the module rails. These projections function as
positioning aids when mounting the module rails to the
side walls. The module rails are positioned on the

projections and the mounting bolts are then passed through
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the mounting holes of the side walls into the cylindrical holes of the

rodul e rails provided therefor. For assenbly or manufacturing purposes,

the nounting holes in the side walls have an inner dianeter which is

significantly larger than the outer dianeter of the rByosELEs lacpd
di spl acenent of the nodule rails perpendicular to the "
t heref ore possi bl e even when the nountinggbolt seats i hol e.

Probl ens thereby result, since the nanual dexterity of the individual
assenbl er determ nes whether or not the nodule rails actually seat on the

The mooule 1o AGRE QI MY df AHSRER WL E i ani e o

ti ght ened. holes of the module rails provided therefor.

For assembly or manufééturing burposes, the mounting holes
in the side walls have an inner diameter which is
significantly larger than the outer diameter of the
mounting bolts. A displacement of the module rails
perpendicular to the screw axis is therefore possible even

when the mounting bo;t seats in the mounting hole.

Problems thereby reéult, since the manual dexterity of the
individual assembler determines whether or not the module
rails actually seat on the corresponding projections after
tightening the mounting bolts. Moreover, the module rails
tend to rotate along with the mounting bolts when same are
tightened.

As a result, in accordance with the described prior art,
the close assembly tolerances necessary for the
positioning of the guide rails for various applications
can not be achieved or can only be achieved with an

unacceptable degree of manual difficulty.

In order to achieve a restricted guidance seating of the
module rails on the projections when tightening the
mounting bolts, it has also been proposed that the
mounting holes be countersunk in the outer side of the
side walls and that beveled head bolts be used as mounting
bolts.

However, this approach also has problems since, in this

case as well, the inside diameter of the mounting holes is



As a result, in_accordance with the described prior art, the close assenbly
tol erances necessary for the positioning of the guide rails for various
appl i cati ons cafl‘hxmﬂieetbasB&hIR?( R&h or can only be achieved with an

unaccept abl e degr ifficulty. In order to achieve a
restricted QU|da H&, the nodule rails on the projections when

ti ghteni ng the noun It has al sg been proposed that the nounting
hol es be countersunk in the outer side of the side walls and that bevel ed
head bolts be used as nounting bolts. However, this approach al so has
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holes is

the mounting bolps. Consequently, the beveled head of a
mounting bolt does not seat in the countersunk mounting
hole at all sides, ratﬁer onlf at’ an upper section
thereof, when the module rail is positioned on the
projection. The frictional connection between the mounting
bolts and the side wall is therefore unsatisfactory and
causes concern that fatigue effects occur after longer
periods of time. Moreover, the countersinking of the
mounting holes in thé side walls is very difficult from a

manufacturing point of view.

It is therefore the underlying purpose of the invention to
propose a module support structure comprising a new kind
of bolt connection between'the module support and the side
components. The bolt connection should facilitate the
maintenance of close installation tolerances in a simple
fashion while nevertheless being capable of bearing high

loads and being stable over a long period of time.

The purpose is achieved with a module support structure

having the features recited in claim 1.

Advantageous improvements in the invention can be derived

from claims 2 through 5.

In accordance with the invention, a conventional module
support structure of the above mentioned kind is therefore
equipped with special mounting bolts consisting '
essentially of a bolt head having a flat seating surface
and an essentially cylindrical threaded shaft. A conical

transition piece is disposed between the bolt head and the



| arger than the outer dianmeter of the threaded shaftegiﬁ%?gjﬂﬂﬂﬂjjﬁLiﬂﬂls;
Gonsequently, the bevel ed head of a nounting bolt do seat in the
countersunk nounting hole at all sides, rather only at sy P8JBeseRéplaced

t hereof, when the nodule rail is positioned on the proj ' _
frictional connection between the nounting bolts and thawmgl‘%“ﬂmm
therefore unsatisfactory and causes concegn that fatigu ur
after | onger

threaded shaft which tapers from the bolt head towards the
threaded shaft. In addition, the dimensional configuration
of the cylindrical holes in the ends of the module rails,
of the mounting holes in the éide'walls, as well as of the
projections is such that, when tightening the mounting
bolts, their transition piece abuts against the outer edge
of the mounting holes to direct the module rail against

the projection via the thereby resulting reaction force.

The final frictional connection between a mounting bolt
and the associated side wall results when the seating
surface of the bolt head seats on the outer side of the
side wall when the mounting bolt is tightened. The
frictional connection therefore acts around all sides of
the mounting hole. The invention thereby combines the
advantages of a bolt connection via a cylindrical head
bolt with those of a bolt connection via beveled head
bolts, while avoiding the associated disadvantages of
each. Moreover, a force component remains which
permanently presses the module rail against the projection
so that there is no danger that the module rail twists |

when the mounting bolt is tightened down.

Particular advantages result when the materials of the
mounting bolts and the side walls are adapted to each
other in such a manner that, when the mounting bolts are
screwed-in, an irreversible deformation of the outer edge
of the mounting hole begins to occur when the module rail
seats on the associated projection and the transition'
piece integrated into the mounting bolt abuts against the
outer edge of the mounting hole. Due to the abutting

conical transition piece, the mounting bolt, and along



peri ods of time. Nbreover the countersinking of the nmounting holes in the
side walls is very om a manufacturing point of view. g :t S
therefore t rpose of the invention to propose a nodul e
support Strlﬁ?n%@&ﬁ@ﬁegﬁg H'eﬁa new ki nd of bolt connection between the
nmodul e supporywﬂHmﬂm conmponents. The bolt connection shoul d
facilitate th of close instajlation tolerances in a sinple
fashi on while neverthel ess bei ng capabl e of bearlng hi gh | oads and bei ng

stabl e over a |l ong period of tinmne. The purpose is achieved with a nodul e

support structure, havi eatures recited in claiml. Advant ageous
i mpr ovenent s |Eatﬁ§'|ﬁggnﬂp H Eaﬁabi difi fRgn moved towards the

projection during tightening. This motion ends when the

module rail seats on the projection. Further tightening of
the mounting bolt causés defofhation of the outer edge of
the mounting hole so that the contact surface between the
mounting bolt and the inside of the mounting hole is
increased. A force component in the direction of the
projection thereby acts on the module rail. When the
seating surface of the bolt head finally seats on the
outer side of the side wall, the screwing-in torque
sharply increases to establish the frictional connection
betweén the module rail and the side wall. The force
transfer surface not only comprises the deformed inside of
the mounting hole, rather moreover the contact surface,
surrounding the mounting hole, between the side wall and
the bolt head.

In order to effect electrical contact between the module
rails and the side walls of the module support structure,
it is advantageous when the mounting bolts have a
plufality of contact spikes on the seating surface of
their bolt heads which penetrate through the oxide layer
of the side walls when the bolts are tightened. The
contact spikes are preferentially triangular pyramids

disposed in a barb-shaped fashion.

The effect in accordance with the invention of the
specially shaped mounting bolt$ is preferentially achieved

with a conical transition piece having a countersunk angle
of about 60 angular degrees.



fromclainms 2 through 5. In accordance with the invention, a conventiona
nodul e support structure of the above mentioned k|nd—rs—therefore-equrpped
wi th special nounting bolts consisting essentially o 85 eeg Ii]a%ﬂ ng a
flat seating surface and an essentially cylindrical t _
conical transition piece is disposed between the bolt ;ml

4

An embodiment of the invention is more closely described

below with reference to the associated drawings.

Figure 1 shows a schematic perspective representation of

a module support structure;

Figure 2a schematically shows the mounting of a module

rail to a side wall according to prior art;

Figure 2b schematically shows the mounting of a module
rail to a side wall according to a different

prior art;

Figure 2c schematically shows the mounting of the module

rail in accordance with the invention to a side
wall;

Figure 3 shows a mounting bolt formed in accordance with
the invention;

Figure 4 shows a view in direction A of figure 3.

The module support structure 1 shown in figure 1 is
intended to accept a large number of printed circuit
boards 2, which are adapted for insertion and equipped
with electrical and electronic components (not shown). The
module support structure 1 consists essentially of two
rectangular, parallel side walls 3 and four parallel

module rails 4.

The four module rails 4, made from extruded aluminum,

connect the two side walls 3. The two lower module rails 4



t hreaded shaft which tapers fromthe bolt head towards -t he threaded shaft.
lin addi tion, the dinensional configuration of the cylindrical holes in the
ends of the nodule rails, of the nounting holes in the side walls, as well

as of the proj ebts Shert HasBe latddat , when tightening the nounting bolts,

their transition ainst the outer edge of the mounting holes

to direct the no I st. the probection via the thereby resulting
e fi

reaction force. nal Trictional cofnection between a nounting bolt
and the associ ated side wall results when the seating surface of the bolt

head seats on the outer side of the side wall when the nounting bolt is
ti ghtened. THRS f‘(‘?Hi%a“rSh%ofr’rf%dmRﬁF b raida 4 fatiheupnoRt dds of the

mounting hol qypddie dMy MW GUEIEDa P! NS5 Il ively. These guide

rails 5 are mounted transverse to the module rails 4 using

resilient clamping elements. fhe clamping elements snap
into slotted holes 6 for equidistant disposition of the
module rails 4. The guide rails 5 are made from molded

plastic and each have a gquide groové 7 for accepting the

printed circuit boards 2.

The module rails 4 are mounted to the side walls 3 using
mounting bolts 8. The mounting bolts 8 pass through
associated mounting holes 9 in the side walls 3 and are

screwed into cylindrical holes 10 in the module rails 4.

Figure 2 shows, in detail, the connection between the
module rails 4 and the side walls 3 using the mounting
bolts 8. Figures 2a and 2b are taken from prior art and
figure 2c shows the mounting téchnique in accordance with

-the invention.

Figure 2a illustrates common prior art, wherein a mounting
bolt 8, having a cylindricai bolt head 11, is screwed
through a mouﬁting hole 9 in the side wall 3 into a
cylindrical hole 10 in the module rail 4. The cylindrical
threaded shaft 12 of the mounting bolt 8 extends in a
cylindrical manner up to the bolt head 11 seating surface
13. The outer diameter of the threaded shaft 12 is, for
assembly or manufacturing reasons, smaller than the iqner
diameter of the mounting hole 9, so that the actual axis
14 of the mounting bolt 8 can be displaced, in particular
in the directions indicated by the arrow having reference
number 15. The lower edge 16 of the module rail 4 must



advant ages of a bolt connection via a cylindrical head bolt with thoge of a
bolt connection via bevel ed head bolts, while avoiding the associated -

di sadvant ages of each. Moreover, a force conponent,rEMBME&}%@B&ﬂRemmTF :
pernmanently presses the nodul e rail against the proje _ ere is
no danger that the nodule rail tw sts when the mounti iimht ened
down. Particul ar advantages result whenl®he mat-eri al _ i ng
bolts and the side walls are adapted to each other in such a manner -t hat,

when the nmounting bolts are screwed-in, an irreversible deformation of the
outer edge ofseakt emubhe rpropect beyi 1z provicded tiheare fdwe towdffectaidn seat s

th ' oLection and_.the transjtion piece integrated into the
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assembling the module éupport Etructure_l must therefore

take care, when tightening down the mounting bolt 8, that
the actual axis 14 ccincides with the desired axis 18. At
the same time, the module rails 4 must not be rotated by

the torque applied to the mounting bolt 8.

Figure 2b shows a configuration for mounting a module rail
4 to a side wall 3 which is sometimes used in prior art.
In this case, the mounting bolt 8 is a beveled head bolt
having a cylindrical threaded shaft 12 which is screwed
through a mounting hole 9 in the side wall 3 into a
-cylindrical hole 10 in the module rail 4. The mounting
hole 9 must be countersunk for acceptance of the bolt head
11 of the mounting bolt 8. In this case as well, the lower
edge 16 of the module rail 4 must seat on the projection
17 of the side wall 3 to guarantee an exact alignment of
the module rail 4. However, in accordance with the prior
art as shown here, the screwing-in of the mounting bolt 8
causes, through the cooperation between the bolt head 11
and the countersink of the mounting hole 9, a forced

. guiding of the module rail 4 in the direction of arrow 15
until it seats on projection 17. Therefore the installer
must not take particular care that the actual axis 14 and

the desired axis 18 coincide.

However, as clearly shown in figure 2b, the use of a
beveled head screw in conjunction with the countersunk
mounting holes 9 causes the force transfer surface between

the module rail 4 and the side wall 3 to be limited to the
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wthit,
ti ghteni ng. Thi s Aot
Further tight enitagyof
edge of the nDun
bolt and the |ns
the direction of

t he nodul e raiI, I's then noved towards the projection during

e nounting bolt causes deformation of the outer

upper portion of the seating surface 13 of the bolt head
11. In most cases, the seating surface 13 only contacts
the countersunk moun;ing hole 9 within a small angular
region of its periphery. This ;ignificantly reduces the

stability and load capability of the connection shown.

Figure 2c shows the connection between a module rail 4 and
a side wall 3 in accordance with the invention using a
specially formed mounting bolt 8. The mounting bolt 8
consists essentially of a cylindrical bolt head 11 and an
adjacent transition piece 19 which tapers in a conical
mannér towards the cylindrical threaded shaft 12. The
mounting hole 9 in the side wall 3 is cylindrical in
shape. Its inner diameter is larger than the outer
diameter of the threaded shaft 12.

The mounting bolt 8 is initially screwed, without
substantial resistance, into the cylindrical hole 10 of
the module rail 4 along the actual axis 14. As soon as the
transition piece 19 abuts with the inner edge of the
mounting hole 9, a forced movement of the module rail 4 in
the direction of arrow 15 results. When the lower edge 16
of the module rail 4 seats on the projection 17, and the
actual axis 14 coincides with the desired axis 18, the
screw-in torque of the mounting bolt 8 increases sharply.
However at this time, the seating surface 13 of the bolt
head 11 does not yet seat on the outer side of the side
wall 3: the mounting bolt 8 can be tightened somewhat
further. This tightening motion causes the inner edge of
the mounting hole 9 to deform irreversibly in deformation
region 20, to increase the connection surface between the

inside of the mounting hole 9 and the outer side of the

nting hole is increased. A force conponent

en the nodule rail seats on the projection.

ﬁ Wﬂwdt the contact surface between the nounting
in
11



proj ection thereby acts on the nodule rail. Wen the seating surface of the
bolt head finally seats on the outer side of the-side—watt-—the—secrewing-in
torque sharply increases to establish the fricti&pg C ngct 0 q§tmeen t he
modul e rail and the side wall. The force transfer'| BT

conprises the deforned inside of the nmounting hol g, H t ver the
contact surface, surrounding the nountingzhole, belt wal | and

t he bolt head. In order to effect electrical contact between the nodul e
rails and the side walls of the nodule supporf structurf, it is -
advant ageous ghe{y itthenMid ol h ls tacgt spi kes on
t he sea?ing surfaééhg? thg%#p%gPtTﬁggdg%%ﬁ?gﬁ Eéﬁg%béfg P&?g&gﬁhfhe oxi de

| ayer of the ssaddngldur fgoen the hdlhes balde hieght aledeatleatoattackigpiskes

. : i i i n _a barb-shaped fashion.
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hole 9 to effect the pérmanenf.frictional connection
between the module rail 4 and the side wall 3. Even after
the mounting bolt 8 is completely tightened, a force
component remains which acts on the module rail 4 in the
direction of arrow 15 so that the exact alignment of the
module rail 4 is guaranteed even when strongly loaded,
e.g. with a heavy inéerted printed circuit board 2 and/or

in the event of vibrations and shaking.

Figure 3 shows, to scale, a mounting bolt 8 configured in
accordance with the invention. The half-round basically
cylindrically-shaped bolt head 11 is connected to the
cylindrical threaded shaft 12 via the conical transition
piece 19. The seating surface 13 of the bolt head 11
supports contact spikes 21 disposed in a barbed-shaped
manner to guarantee contact between the mounting bolt 8

and a side wall 3, even through an oxide layer.

Figure 4 shows the mounting bolt 8 of figure 3 in a view
from direction A. In addition to the threaded shaft 12,
the transition piece 19, and the seating surface 13 of the
bolt head 11, one clearly sees that a total of four
contact spikes 21 are disposed on the seating surface 13
at mutually spaced angles of 90 degrees. The barbed-shape
of the contact spikes 21 has the advantageous side effect
that the mounting bolts 8 do not loosen as easily undér

vibration and shaking.



The effect in accordance with the invention of the specially shaped
nounting bolts is preferentially achieved with a conical transition piece

havi ng a count ersunk angl e of about 60 angul ar denggs_______——-——~—
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Summary .of Reference Symbols
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printed circuit board
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An enbodi ment of the invention is nore closely described below with -

rreference to the associ ated draw ngs. Figure 1 shows a schenatlc_
perspective representation of ~a nodul e support structure;
Figure 2a schematically shows the nmounting of a nodule rail to a
side wall according to prior art; Figure 2b schematically shows the
nmounti ng of a nodul e rail to a $fde wall according to a different
prior art; Figure 2c schematically shows the nmounting of the nodule
rail in accordance with the invention to a side

Abstract

A module support structure 1 is proposed for printed
circuit boards 2 which can be inserted on guide rails 5.
The four parallel module rails 4 of the module support
structure 1 to which the guide rails 5 are mounted are
connected to the two parallel side walls 3 via a special
mounﬁing technique. Specially shaped mounting bolts 8 are
used consisting essentially of a bolt head 11 having a
flat seating surface 13, a substantially cylindrical
threaded shaft 12, as well as a transition piece 19
disposed between the bolt head 11 and the threaded shaft
12 and tapering in a conical manner towards the threaded
shaft 12. The mounting bolts 8 are fed through cylindrical
mounting holes 9 in the side walls 3 and screwed into
cylindrical holes 10 in the module rails 4. During
tightening, the transition piece 19 abuts against the
outer edge of the mounting holes 9 to force the module
rails 4 against the projections 17 disposed above or below
the mounting holes 9. In this manner, an exact positioning
of the module rails 4 relative to the side walls 3 is
necessarily effected. The outer edge of each mounting hole
9 can be deformed by the transition piece 19 until the

seating surface 13 of the corresponding bolt head 11 seats
on the side wall 3.
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wal |'; Figure 3 shows a nounting bolt fornmed in accordance with

t.he inventi on; Figure 4 shows a viewin direction A of figure 3. The
nodul e support structure 1 shown in figure 'l is intended to accept a |large
nunber of printed circuit boards 2, which are adapted for insertion and
equi pped with electrical and el ectronic conponents (not shown). The nodul e
support structure 1 consists essentially of two-rectangular, parallel side

walI's 3 and four parallel nodule rails 4.
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Fig. 1
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The four nodule rails 4, made from extruded al um num connect the two side. -
walls 3. The two lower nodule rails 4 7 as well as the two
upper nodule rails 4 each support an upper and |l ower guide rail 5,
respectively. These guide rails 5 are nounted transverse to the nodul e
rails 4 using resilient clanping elenents The cl anping el enents snap

L 10 3\16 N 14 18
\\\ﬂ AN /\///
%f\ NN ’/
///3/)- \ Fig: 2a
15 12 16' 17
0 13 11

\\\\ 24;///
RS
i _

12 15 1% 17 9
L 10 20 19 1 1 18

\\ . *j\\_& |

NN

) 4\\ il

2 15 1% 17 3 9 13 8
: Fig. 2c




into slotted holes 6 for equidistant disposition of the nodule rails 4. The -
guide rails 5 are made from nol ded plastic and each have a gui de groove 7
for accepting the printed circuit boards 2. The nodule rails 4 are
nmounted to the side walls 3 using nounting bolts 8 The nounting bolts 8
pass through associated nmounting holes 9 in the side walls 3 and are
screwed into cylindrical holes 10 in the nodule rails 4. Fi gure 2 shows,
in detail, the connection between the nodule rails 4 and the side walls 3
using the nmounting bolts 8. Figures 2a and 2b are taken fromprior art and
figure 2c shows the nounting technique in accordance with the invention.

1

Fig. 3

21 | 13

21 12

Fig. &
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Figure

2a illustrates common prior art, wherei n~a-oounting.bolt 8. having a

cylindrical bolt head 11, is screwed throetgh aj noURERLACEMENTSHEETShe SGde

wall 3 into a cylindrical hole 10 in the nodu

threaded shaft 12 of the nounting bolt 8 extenf
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MODULE SUPPORT STRUCTURE

Description

The invention concerns a module support structure for
printed circuit boards which can be inserted on guide
rails, having two parallel side walls and at least four
parallel module rails to which the guide rails can be
mounted. The module rails comprise a cylindrical hole at
each end for accepting a mounting bolt and the side walls
have mounting holes for the mounting bolts and projections
for positioning the module rails.

An exact guiding of the printed circuit board in the guide

rails of a module support structure is clearly imperative,

in particular for electronics applications in which multi-

poled plugs of the smallest dimensions are used. The
precise alignment of the guide rails.depends, however,
definitively on the precise, in particular vertical,
positioning of the module rails on the side walls of the
module support structure.

The side walls of conventional module support structures
have inwardly directed projections, disposed at a
particular separation above or below the mounting holes
for the module rails. These prgjections function as
positioning aids when mounting the module rails to the
side walls. The module rails are positioned on the

projections and the mounting bolts are then passed through
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8 éeat on the projection 17 provided thergfoﬁﬁ
positioning of the nodule rail 4 on the side wal

vertical direct

ion. The person assenbling the froglul e suppor
t

must therefore take care, when tightening down 1e‘ngg@&|ﬂgﬁ 8, that
the actual axis 14 coincides with the desired akip 18. At the |sgme tinme,
the nodule rails 4 nmust not be rotated by 2theJiquu ~+0 [t he
nounting bolt 8. Figure 2b shows a confTgur ion for mountingfa nmodule
rail 4 to a side wall 3 which is sonetinmes used in prior art. nthis

case, the nount
t hr eaded shaft

ing bolt 8 is a beveled head bolt having a cylindrical
the mountingshetesdof the side walls into the cylindrical

holes of the module rails'pfbvided therefor.

For assembly or manuf;éturing burposes, the mounting holes
in the side walls have an inner diameter which is
significantly larger than the outer diameter of the
mounting bolts. A displacement of the module rails
perpendicular to the screw axis is therefore possible even
when the mounting bolt seats in the mounting hole.

Problems thereby result, since the manual dexterity of the
individual assembler determines whether or not the module
rails actually seat on the corresponding projections after
tightening the mounting bolts. Moreover, the module rails
tend to rotate along with the mounting bolts when same are
tightened.

As a result, in accordance with the described prior art,
the close assembly tolerances necessary for the
positioning of the guide rails for various applications
can not be achieved or can only be achieved with an

unacceptable degree of manual difficulty.

In order to achieve a restricted guidance seating of the
module rails on the projections when tightening the
mounting bolts, it has also been proposed that the
mounting holes be countersunk in the outer side of the
side walls and that beveled head bolts be used as mounting
bolts.

However, this approach also has problems since, in this
case as well, the inside diameter of the mounting holes is



through a nmounting hole 9 in the side wall 3 int
the nodule rail 4. The nounting hole 9 nust be

-fiole 10 in
cept ance

of .the bolt head 11 of the nounting bolt 8. In t he

| ower edge 16 of the nodule rail 4 nust seat on 7 of the
side wall 3 to guarantee an exact alignment of | .| However,
I n accordance with the prior art as shdwn here, f the

nounting bolt 8 causes, through the c80Operation betmeen the bolt head 11
and the countersink of the nounting hole 9, a foreed—ygurding of the nodul e
rail 4 in the direction of arrow 15 wuntil it seats on projection 17.
Ther ef ore t hd angaralthan tinesouter diRmepert 0futhe thread@&tshmétamfual axi s
14 and the sired
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hole at all sides, rather only at an upper section

thereof, when the module rail is positioned on the
projection. The frictional connection between the mounting
bolts and the side wall is therefore unsatisfactory and
causes concern that fatique effects occur after longer
periods of time. Moreover) the countersinking of the
mounting holes in the side walls is very difficult from a

manufacturing point of view.

It is therefore the underlying purpose of the invention to
propose a module support structure comprising a new kind
of bolt connection between the module support and the side
components. The bolt connection should facilitate the
maintenancg of close installation tolerances in a simple
fashion while nevertheless being capable of bearing high
loads and being stable over a long period of time.

The purpose is achieved with a module support structure
having the features recited in claim 1.

Advantageous improvements in the invention can be derived
from claims 2 through 5.

In accordance with the invention, a conventional module
support structure of the above mentioned kind is therefore
equipped with special mounting bolts consisting .
essentially of a bolt head having a flat seating surface
and an essentially cylindrical threaded shaft. A conical
transition piece is disposed between the bolt head and the
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9 upper portion of the seating surface 13 of t

n nost

cases, the seating surface 13 only contacts the dqoyntersunk nounfi fig hole 9

within a small angul ar region of its periphery. Thi

the stability and | oad capability of the connectijon
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threaded shaft which tapers from the bolt head towards the
threaded shaft. In addition, the dimensional configuration
of the cylindrical holes in the ends of the module rails,
of the mounting holes in the slde walls, as well as of the
projections is such that, when tightening the mounting
bolts, their transition piece abuts against the outer edge
of the mounting holes to direct the module rail against

the projection wvia the thereby resulting reaction force.

The final frictional connection between a mounting bolt
and the associated side wall results when the seating
surface of the bolt head seats on the outer side of the
side wall when the mounting bolt is tightened. The
frictional connection therefore acts around all sides of
the mounting hole. The invention thereby combines the
advantages of a bolt connection via a cylindrical head
bolt with those of a bolt connection via beveled head
bolts, while avoiding the associated disadvantages of
each. Moreover, a force component remains which
permanently presses the module rail against the projection
so that there is no danger that the module rail twists
when the mounting bolt is tightened down.

Particular advantages result when the materials of the
mounting bolts and the side walls are adapted to each
other in such a manner that, when the mounting bolts are
screwed-in, an irreversible deformation of the outer edge
of the mounting hole begins to’ occur when the module rail
seats on the associated projection and the transition‘
piece integrated into the mounting bolt abuts against the
outer edge of the mounting hole. Due to the abutting
conical transition piece, the mounting bolt, and along



ngure 2c shows the connection between a nodule rail 4 and_a_side wall 3 in
accordance with the invention using a speci alj f?ﬁgF g bolt 8. The
mounting bolt 8 consists essentially of a cyljt M;i‘ \g)g‘]&, 11 and an
adj acent transition piece 19 which tapers in fajconical mannern, tiowards the
cylindrical threaded shaft 12. The nounting holle 96 dANHE98i de|wall 3 is
cylindrical in shape. Its inner dianete§ is lfariger than the qutler dianeter
of the threaded shaft 12. The nmounting boltj 8. 1s initially sqrewed,

Wi t hout substantial resistance, into the cylikndrical hole 1068 the nodul e
rail 4 along the actual axis 14. As soon as the transition piece 19 abuts
with the in d P hale 9, a _forced novenent of the nodul e
rail 4 in t% rgg't ?%négﬁoarrov#il}g glssUIt?'f D RpYed ?‘F@"ﬁ rtéﬁge 16

pro;ectlon during tightening. This motion ends when the

o

module rail seats on_the projection. Further tightening of
the mounting bolt causes defofhation of the outer edge of
the mounting hole so that the contact surface between the
mounting bolt and the inside of the mounting hole is
increased. A force cémponent in the direction of the
prqjection thereby acts on the module rail. When the
seating surfacé of the bolt head finally seats on‘fhe
outer side of the side wall, the screwing-in torque
sharply increases to establish the frictional connection
between the module rail and the side wall. The force
transfer surface not only compfises the deformed inside of
the mounting hole, rather moreover the contact surface,
surrounding the mounting hole, between the side wall and
the bolt head.

In order to effect electrical contact between the module
rails and the side walls of the module support structure,
it is advantageous when the mounting bolts have a
plurality of contact spikes on the seating surface of
their bolt heads which penetrate through the oxide layer
of the side walls when the bolts are tightened. The
contact spikes are preferentially triangular pyramids
disposed in a barb-shaped fashion.

The effect in accordance with the invention of the
spec1ally shaped ‘mounting bolts is preferentially achleved
with a conical trans1tion piece having a countersunk angle
of about 60 angular degrees.



of the nmodule rail 4 seats on the projection 17, _and the actual axis 14
coincides with the desired axis 18, the screw PERS wrfount i ng
bolt 8 increases sharply. However at this ti T “flace 13 of
the bolt head 11 does not yet seat on the out si de of the sijdg wal | 3:
the nounting bolt 8 can be tightened sonewhat [f urtAdy JANHESS tifght eni ng
notion causes the inner edge of the nou@ting Holle 9 to deformjifdreversibly
in deformation region 20, to increase tte conrlection surface befween the

i nside of the nmounting hole 9 and the outer silde—ef—t-he

An embodiment of the invention is more closely described

below with reference to the aséociated drawings.

Figure 1 shows a schematic perspective representation of

a module support structure;

Figure 2a schematically shows the mounting of a module

rail to a side wall according to prior art;

Figure 2b schematically shows the mounting of a module
rail to a side wall according to a different
prior art;

Figure 2c'schematically shows the mounting of the module
rail in accordance with the invention to a side
wall;

Figure 3 shows a mounting bolt formed in accordance with
the invention;

Figure 4 shows a view in direction A of figure 3.

The module support structure 1 shown in figure 1 is
intended to accept a large number of printed circuit
boards 2, which are adapted for insertion and equipped
with electriqal and electronic components (not shown). The
module support structure 1 consists essentially of two

rectangular, parallel side walls 3 and four parallel
module rails 4.

- The four module rails 4, made frbm extruded aluminum,
connect the two side walls 3. The two lower module rails 4



10 transition piece 19. This process continues until the seating surface
13 of the bolt head 11 seats at all sides on theépes i) wrpde wall 3
surrounding the nounting hole 9 to effect the pgr 'péﬁ*%§$ﬂtgﬁ :g
connection between the nodule rail 4 and the sidefwall 3. Even pfier the
mounting bolt 8 is conpletely tightened, a force¢ ¢onbérAN 1?%na| nk whi ch
acts on the nodule rail 4 in the direct7on of afr¢w 15 so that | hp exact
alignment of the nodule rail 4 is guaranteed eveén when strongly | paded,
e.g. with a heavy inserted printed circuit board—2-andlorin.the-bvent of
vi brations and shaki ng. Figure 3 shows, to scale, a nounting bolt 8

configured i35age@fdgacend tfo !t ffpd PRSI LD ralits hfléa-crhousqpppboast gy

upper and lower guide rail S, respectively. These guide

'A-

rails 5 are mounted transverse to the module rails 4 using
resilient clamping elements. fhe clamping elements snap |
into slotted holes 6 for equidistant disposition of the
module rails 4. The guide rails 5 are made from molded
plastic and each have a guide groove 7 for acceptlng the
printed circuit boards 2.

The module rails 4 are mounted to the side walls 3 using
mounting bolts 8. The mounting bolts 8 pass through
associated mounting holes 9 in the side walls 3 and are

screwed into cylindrical holes 10 in the module rails 4.

Figure 2 shows, in detail, the connection between the
module rails 4 and the side walls 3 using the mounting
bolts 8. Figures 2a and 2b are taken from prior art and

figure 2c shows the mounting technique in accordance with
the invention.

Figure 2a illustrates common prior art, wherein a mounﬁing
bolt 8, having a cylindrical bolt head 11, is screwed
through_a mounting hole 9 in the side wall 3 into a
cylindrical hole 10 in the module rail 4. The cylindrical
threaded shaft 12 of the mounting bolt 8 extends in a
cylindrical manner up to the bolt head 11 seating surface
13. The outer diameter of the threaded shaft 12 is, for
assembly or manufacturing reasons, smaller than the inner
diameter of the mounting hole 9, so that the actual aiis
14 of the mounting_bolt 8 can be displaced, in particular
in the directions indicated by the arrow having reference
number 15. The lower edge 16 of the module rail 4 must



i ndri i - 17 i hr eaded
cylindrically-shaped bolt head 11 is conneq HERical t
s%aft 12 via the conical transition plece;lgﬁgiggéggiﬁcgﬁhgﬁrface 13 of the
bolt head 11 supports contact spikes 21 di gpdsed in a barbg¢d{shaped manner

to guarantee contact between the nounting to t § apaNagg8 d¢ yal | 3, even
t hrough an oxi de | ayer. Figure 4 shows the [mounting bolt 8’of figure 3 in
aviewfromdirection A In addition tod8thd ttreaded—straft— 12, the
transition piece 19, and the seating sGFTace_lS of the bolt Head 11, one
clearly sees that a total of four contact splkes 21 are disposed on the

ti rf a A ac 0 degrees. The
E:?bgggsﬁ;pe%o%%ttl%g t&o%?%t%jfétﬂ'gg ;? da&%&ﬁ?&@éoﬁ@ 8ffeckfarct t hat
t he nDuntlngémddtsﬁ%sﬁmu@@hnbogie&hésmSﬁﬁ&Eyrﬁﬁqeﬁ EthﬁE'QTdQnQafPaglng
particularly in the vertical direction. The person

014

assembling the module éupport 'structure 1 must therefore
take care, when tightening down the mounting bolt 8, that
the actual axis 14 ccincides with the desired axis 18. At
the same time, the module rails 4 must not be rotated by
the torque applied to the mounting bolt 8.

Figure 2b shows a configuration for mounting a module rail
4 to a side wall 3 which is sometimes used in prior art.
In this case, the mounting bolt 8 is a beveled head bolt
having a cylindrical'threaded shaft 12 which is screwed
through a mounting hole 9 in the side wall 3 into a
cylindrical hole 10 in the module rail 4. The mounting
hole 9 must be countersunk for acceptance of the bolt head
11 of the mounting bolt 8. In this case as well, the lower
- edge 16 of the module rail 4 must seat on the projection
17 of the side wall 3 to guarantee an exact alignment of
the module rail 4. However, in accordance with the prior
art as shown here, the screwing-in of the mounting bolt 8
causes, through the cooperation between the bolt head 11
and the countersink of the mounting hole 9, a forced
guiding of the module rail 4 in the direction of arrow 15
until it seats on projection 17. Therefore the installer
must not take particular care that the actual axis 14 and
the desired axis 18 coincide.

However, as clearly shown in figure 2b, the use of a
beveled head screw in conjunction with the éountersunk
-mounting holes 9 causes the force transfer surface between
the module rail 4 and the side wall 3 to be limited to the
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upper portion of the seating surface 13 of the bolt head
11. In most cases, the seating surface 13 only contacts
the countersunk mounting hole 9 within a small angular

- region of its periphery. This ;ignificantly reduces the

stability and load capability of the connection shown.

Figure 2¢ shows the cdnnection between a module rail 4 and
a side wall 3 in accordance with the invention using a
specially formed mounting bolt 8. The mounting bolt 8
consists essentially of a cylindrical bolt head 11 and an
adjacent transition piece 19 which tapers in a conical
manner towards the cylindrical threaded shaft 12. The
mounting hole 9 in the side wall 3 is cylindrical in
shape. Its inner diameter is larger than the outer
diameter of the threaded shaft 12.

The mounting bolt 8 is initially screwed, without
substantial resistance, into the cylindrical hole 10 of
the module rail 4 along the actual axis 14. As soon as the
transition piece 19 abuts with the ihner edge of the
mounting hole 9, a forced movement of the module rail 4 in
the direction of arrow 15 results. When the lower edge 16
of the module rail 4 seats on the projection 17, and the
actual axis 14 coincides with the desired axis 18, the
screw-in torque of the mounting bolt 8 increases sharply.
However at this time, the seating surface 13 of the bolt
head 11 does not yet seat on the outer side of the side
wall 3: the mounting bolt 8 can be tightened somewhat
further. This tightening motion causes the inner edge of
the mounting ho;e 9 to deform irreversibly in deformation
region 20, to increase the connection surface befween the
inside of the mountinq hole 9 and the outer side of the
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1 nodul e support structure 2 printed circuit boarﬁgﬁ; e mal 4 modu
rails 5 guide rails 6 slotted hole 7 guide groové %@ ﬁ E 9
nmounting holes (in 3) 10 holes (in 4) 11 bolt hegdjl12 threaded shajt 13
seating surface (of 11) 14 actual axis (of 8) 15janroyplfag aygy Edpe (of 4)

17 projections 18 desired axis (of 8) 19 transitiion piece (of 8)
10 -
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transition piece 19. This process continues until the
seating surface 13 of the bolt head 11 seats at all sides
on the region of the_side wall 3 surrounding the mounting
hole S to effect the pérmanenf.frictional connection
between the module rail 4 and the side wall 3. Even after
the mounting bolt 8 is completely tightened, a force
component remains which acts on the module rail 4 in the
direction of arrow 15 so that the exact alignment of the
module rail 4 is guaranteed even when strongly loaded,
e.g. with a heavy inserted printed circuit board 2 and/or
in the event of vibrations and shaking.

Figure 3 shows, to scale, a mounting bolt 8 configured in
accordance with the invention. The half-round basically
cylindrically-shaped bolt head 11 is connected to the
cylindrical threaded shaft 12 via the conical transition
piece 19. The seating surface 13 of the bolt head 11
supports contact spikes 21 disposed in a barbed-shaped
manner to guarantee contact between the mounting bolt 8
and a side wall 3, even through an oxide layer.

Figure 4 shows the mounting bolt 8 of figure 3 in a view
from direction A. In addition to the threaded shaft 12,
the transition piece 19, and the seating surface 13 of the
bolt head 11, one clearly sees that a total of four
contact spikes 21 are disposed on the seating surface 13

. at mutually spaced angles of 90 degrees. The barbed-shape
of the contact spikes 21 has the advantageous side effect
that the mounting bolts 8 do not loosen as easily undér
vibration and shaking.



26 defbrnation region (of 3) 21 contact spikes
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Summary of Reference Symbols

module support structure
printed circuit board
side walls

module rails

1

2

3

4

5 guide rails
6 slotted hole

7 guide groove

8 mounting bolts

9 mounting holes (in 3)
10 holes (in 4)

11 bolt head

12 threaded shaft

13 seating surface {(of 11)
14 actual axis (of 8)

15 arrow

16 lower edge (of 4)

17 projections

18 desired axis (of 8)

19 transition piece (of 8)
20 deformation region (of 3)
21 contact spikes
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G“aingl 1. Modul e support structure for printed circuit boards
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Claims

1. Module support structure for printed circuit boards
which can be inserted on guide rails, having two parallel
side walls (3) and at least four parallel module rails (4)
to which the guide rails (5) can be mounted, wherein the
module rails (4) have a cylindrical hole (10) at each end
for accepting a mounting bolt (8), and the side walls (3)
have cylindrical mounting holes (9) for the mounting bolts
(8) and projections (17) for positioning the module rails
(4), characterized in that the mounting bolts (8) consist
essentially of a bolt head (11) having a flat seating
surface (13), an essentially cylindrical threaded shaft
(12) as well as a transition piece (19) disposeo between
the bolt head (11) and the threaded shaft (12) and
tapering in a conical manner towards the threadéd shaft
(12), wherein the cylindrical holes (10) in the module
rails (4) as well as the mounting holes (9) and the
projections (17) on the side walls (3) are each disposed
in such a manner that the transition piece (19), when



mﬁich.Ean be inserted on guide rails, having two parallel side walls (3)
and at |east four parallel nodule rails (4) to which the guide rails (5)
can be nmounted, wherein the nmodule rails (4) have a cylindrical hole (10)

at each end for accepting a nounting bolt (8), and the “ nﬂ“ ] ave
cylindrical nounting holes (9) for the nounting bolts ‘m E lﬁ“m“k
(17) for positioning the nodule rails (), characterized i%h tthat

“mounting bolts (8) consist essentially-ef+ a bolt. head (11) having a flat
seating surface (13), an essentially cylindrical threaded shaft (12) as
well as a transition piece (19) disposed between the bolt head (11) and the
t hr eaded shat&gbt&hlnthhépﬁéuﬂﬁth BOQEnK8?| Hﬁﬁegra§2T§§?StﬁQ ﬁ@%Paded
shaft (12), wherein the cylindrical holes I n the no e ral as
wel | as the ﬁﬁ&ﬁt?ﬁgthﬁl@Qubg}nﬁnbolﬁe(ﬁioFecthenebYlﬁ#ess the side walls

(3) are eachodsae5EHaAgHohufe BALE" (4 %hgalfist " BhS' asdchateq (19 MN"

pro:ectlon (17).

2. The module support structure of claim 1, characterized
in that the mounting bolts (8), #ia their transition
pieces (19), and the side walis (3) are adapted to effect
an irreversible deformation of the outer edge of the

associated mounting hole (9) when tightening a mounting
bolt (8).

3. The module support structure of claim 1 or 2,
characterized in that the seating surfaces (13) of the
bolt head (11) each have a plurality of contact spikes

(21) to effect contact between the mounting bolts (8) and
the side walls (3).

‘4. The module support structure of claim 3, characterized

in that the contact spikes (21) are trlangular pyramids
disposed in a barb-shaped fashion.

5. The module support structure of any one of the claims 1
through 4, characterized in that the transition pieces
(19) of the mounting bolts (8) have a beveled angle of

~ about 60 angular degrees.
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tightening the nmounting bolt (8), abuts agalnst 'the outer edge o

nngntlng %ole (9) to thereby press the correspondlng nodul e rail (4)
agai nst -the associ ated projection (17). 2. The nodul e support structure
of claim1, characterized in that the nounting bolts (8), via their

transition
14

MODULE SUPPORT STRUCTURE

Abstract

A module support structure 1 is proposed for printed
circuit boards 2 which can be inserted on quide rails 5.
The four parallel module rails 4 of the module support
structure 1 to which the guide rails 5 are mounted are
connected to the:two parallel side walls 3 via a special
mounting techniqde. Specially shaped mounting bolts 8 are
used consisting essentially of a bolt head 11 having a
flat seating surface 13, a substantially cylindrical
threaded shaft 12, as well as a transition piece 19
disposed between the bolt head 11 and the threaded shaft
12 and tapering in a conical manner towards the threaded
shaft 12. The mounting bolts 8 are fed through cylindrical
mounting holes 9 in the side walls 3 and screwed into
cylindrical holes 10 in the module rails 4. During
tightening, the transition piece 19 abuts against the
outer edge of the mounting holes 9 to force the module
rails 4 against the projections 17 disposed above or below
the mounting holes 9. In this manner, an exact posxtlonlng
of the module rails 4 relative to the side walls 3 is
necéssarily effected. The outer edge of each mounting hole
9 can be deformed by ﬁhe transition piece 19 until the
seating surface 13 of the corresponding bclt head 11 seats

on the side wall 3. REPLACTMENT SHEET

(Figure 2c) 16 JAN 1998




pi eces (19), and the side walls (3) are adapted to effect an irreversible
deformation of the outer edge of the associgted nounting hole (9) when
tightening a nounting bolt (8). 3. The hodul'e support structure of claim
1 or 2, characterized in that the seating surfaces (13) of the bolt head
(11) each have a plurality of contact spikes (21) to effect contact between
the nmounting bolts (8) and the side walfts (3). 4. The nodul e support
structure of claim3, characterized in +hat the contact spikes (21) are
triangul ar pyram ds di sposed in a barb-shaped fashion. 5. The nodul e
support structure of any one of the clains 1
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t hrough 4, characterized in that the transition pieces (19) of the nounting
bolts (8) have a bevel ed angle of about 60 angul ar degrees.
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Fig'. b
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